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(54) DIGITAL STILL CAMERA 

(57)Abstract: 

PURPOSE: To obtain a digital still camera capable of easily 
compositing pictures just by a camera without using a computer 
by providing an addition means for adding data for composite for 
respective picture data at the time of performing photographing 
so as to composite the pictures and a composite means for the 
pictures based on the data 

CONSTITUTION: The pictures are composited by a main 
microcomputer 10 through a sub microcomputer 17 by turning 
on a switch 32 after the photographing. At the time of 
compositing the picture in the main microcomputer 1 0, the 
pictures are selected from a memory 1 2 for storing the pictures, 
an externally connected PC card or a personal computer 
connected to an external serial port by a file name and a 
photographing mode, a composite processing is performed and 
write in a frame memory 1 1 is performed. Thereafter, recorded 
pictures may be displayed or recorded again in the memory 12 
for storing the pictures, the externally connected PC card or 
the personal computer connected to the external serial port 
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* 'NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A digital still camera which has a conversion method characterized by comprising the following 
which changes a photoed optical image into a digital signal, and a means to record image data changed 
into said digital signal. 

An addition means which adds data for composition for said every image data when taking a photograph 
in order to perform picture composition. 

A synthesizing means which performs picture composition based on this data for composition. 

[Claim 2]The digital still camera according to claim 1 adding said data for composition to a header unit 
of said image data. 

[Claim 3]The digital still camera according to claim 2, wherein said data for composition is the same 
number or a photographing mode name. 

[Claim 4]The digital still camera according to claim 3, wherein said photographing mode is seriography 
mode or automatic exposure bracket mode. 

[Claim 5]lf said addition means and said synthesizing means are microcomputers, a switch for 
composition and a selecting switch which chooses said photographing mode are connected to this 
microcomputer and said switch for composition and said selecting switch are inputted, A digital still 
camera given in any 1 paragraph of claims 1-4, wherein said microcomputer performs picture 
composition based on said photographing mode. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]The invention in this application relates to the detailed digital still camera in which 

picture composition is possible about a digital still camera. 

[0002] 

[Description of the Prior Art]ln the conventional digital still camera, when a photograph was taken, 
people had to judge which picture and which picture since any relation cannot be found mutually, the 
picture of each piece used for composition would combine by seeing a picture actual at the time of 
composition, and various pertinent information. For example, although it could surmise that a photograph 
was taken for composition from the information on a seriography or an automatic exposure bracket, if a 
picture was not actually looked at it was not understood whether a photograph was taken in order to 
use it for composition truly. 

[0003]Since information required in order to compound by computer etc. in the picture photoed 
beforehand using a computer conventionally had to be attached, picture composition was not able to be 
carried out out in the fields. 
[0004] 

[Problem(s) to be Solved by the lnvention]The invention in this application makes it a technical problem 
to propose the digital still camera which can perform picture composition easily only with a camera not 
using a computer in view of the above-mentioned problem. 
[0005] 

[Means for Solving the Problem]ln a digital still camera which has a conversion method [ in / in an 
aforementioned problem / the invention in this application ] which changes a photoed optical image into 
a digital signal, and a means to record image data from which it was changed into said digital signal, 
When taking a photograph in order to perform picture composition, it is solved by having had an addition 
means which adds data for composition for said every image data, and a synthesizing means which 
performs picture composition based on this data for composition. 
[0006] 

[Example]The example of the digital still camera in the invention in this application is described in detail 
based on drawing 1 t hru/or drawing 5 . 

[0007] Drawing 1 is a block diagram of the digital still camera which carries out the invention in this 
application, and explains each operation first. 

[0008]The image sensor 3 is CCD etc., carries out photoelectric conversion of the photographic subject 
information by which image formation was carried out to the image sensor 3 with the optical taking lens 
1, and outputs it as an electrical signal. The Puri process part 4 performs fundamental analog processing 
before carrying out AD translations, such as preceding paragraph amplification with an AGC function and 
a clamp, and CDS. The AGC standard gain of preceding paragraph amplification can also be changed by 
control of the main microcomputer 10. 

[0009]The AD translation part 5 changes the CCD output signal of an anailog into digital data. 
[0010]The signal processing part 6 processes filtering, colorization processing, knee processing, a color 
conversion process, etc. to the digitized CCD image data, for example, outputs to it in YCrCb form at 
the memory controller 9. On the other hand, the DA converter is also built in the signal processing part 
6, and the colorized video signal which is inputted from the AD translation part 5 and the image data 
conversely inputted from the memory controller 9 can also be outputted as an analog signal. These 
functional changes are performed by data exchange with the main microcomputer 1 0, and the exposure 
information and focus information of a CCD signal, and white balance information can also be outputted 
to the main microcomputer 10 if needed. 
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[001 1]ln the memory controller 9, the digital image data inputted from the signal processing part 6 is 
accumulated in the frame memory 1 1, or the image data of the frame memory 1 1 is conversely 
outputted to the signal processing part 6. Although the frame memory 11 is an image memory which can 
accumulate the image data of at least one or more screens and VRAM, SRAM, DRAM, etc. are generally 
used, VRAM in which the bus of CPU and independent operation are possible is used here. This memory 
may be shared with a system memory. 

[0012]The memory 12 for image storage which is the Records Department is a memory with a built-in 
main part, and after graphical-data-compression processing etc. are performed to the picture photoed 
by the frame memory 1 1 with the main microcomputer 10, it is stored. As an internal memory for these 
image storage, although there are SRAM, DRAM, an EEPROM, etc., considering the image data 
preservation in a memory, EEPROM is preferred. 

[0013]The PC card controller 13 (PCMCIA controller) is what connects an external recording medium 
and the main microcomputers 10, such as an IC memory card, After graphical-data-compression 
processing etc. are performed to the picture photoed by the frame memory with the main 
microcomputer 10, it is recordable on an external recording medium via this PC card controller 13. As an 
external IC memory card for preservation connected via the PC card controller 13, An SRAM card, a 
DRAM card, an EEPROM card, etc. can be used, and direct image data may be transmitted to the 
recording medium of a remote place via a public line using a modem card or an ISDN card. 
[0014]The stroboscope part 15 is a circuit for making a built-in stroboscope emit light and light- 
emitting timing is obtained by the main microcomputer 10 which controls a photographing sequence 
here. 

[0015]The serial port driver 16 performs signal transformation for performing information transmission of 
a camera body and an external instrument Although there is a recommendation standard known under 
the name of RS-232 C, RS-422-A, etc. as a serial transmission means, RS-232 C is used here. 
[0016]The sub microcomputer 17 controls man-machine interface, such as an operation switch of a 
camera body, and liquid crystal display, and performs signal transduction to the main microcomputer 10 
if needed. Here, the serial input/output terminal is used for signal transduction with the main 
microcomputer 10. 

[0017]The diaphragm actuator 20 is constituted by the auto iris etc., for example, and changes the 
optical diaphragm 2 by control of the main microcomputer 10. 

[0018]The focal actuator 21 is for being constituted by the stepping motor, for example, changing the 
position of the lens 1 by control of the main microcomputer 1 0, and doubling the optical focus side of a 
photographic subject with the image sensor 3 properly. 

[0019]The main microcomputer 10 mainly controls the sequence of photography, record, and 
reproduction, and also performs compression reproduction of a taken image, and serial port transmission 
with an external instrument if needed. The JPEG system standardized by CCITT and ISO is used as 
graphical data compression here. Although the main microcomputer 10 is made to perform this operation 
here, according to the capability of the main microcomputer 10, it may carry out by allotting exclusive IC 
of compression extension on a CPU bus. 

[0020]Next, a series of basic motion to the memory record from photography is explained. 
[0021 ]The operational mode of a camera is set up from the various switch information linked to the sub 
microcomputer 17, and the information for photography is outputted to the main microcomputer 10 as 
serial information. When performing picture composition, seriography mode and an automatic exposure 
bracket can be chosen with the selecting switch 31, When continuous shooting of two or more pieces 
can be performed at a predetermined interval when seriography mode is chosen, and an automatic 
exposure bracket is chosen, it can shift to predetermined exposure value and two or more pieces can be 
photoed. 

[0022]According to this information, the main microcomputer 1 0 sets up the PC card controller 1 3 and 
the serial port driver 1 6 the memory controller 9, the signal processing part 6, the Puri process part 4, 
and if needed. 

[0023]lf the release switch S1 of the sub microcomputer 17 is pushed, the sub microcomputer 17 will 
give the information to the main microcomputer 10. In the main microcomputer 10, if it gets to know 
that S1 signal became active, an image input command is published to the signal processing part 6, and 
the signal processing part 6 will operate the image sensor 3, the Puri process part 4, and the AD 
translation part 5, and will receive a CCD image. After performing fundamental signal processing for the 
received CCD image data in the signal processing part 6, a low-frequency component to exposure data 
is created for focus information from the high frequency component of luminance data. These data is 
read in the signal processing part 6, and is extracted rf needed, and gain control of the AGC amplifier of 
the actuator 20, the focal actuator 21 , and also the Puri process part 4 is performed, and it is made to 
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converge in the main microcomputer 1 0 until proper exposure and focus are obtained. Depending on 
operational mode, an analog picture signal is outputted from the signal processing part 6, and it outputs 
to an external monitor from the connector 8 as an NTSC signal. 

[0024]lf the signal which shows that the release switch S2 was pushed is inputted into the main 
microcomputer 10 from the sub microcomputer 17 after converging on exposure value and a value with 
a proper focus, the main microcomputer 10 will output a command of incorporation to the memory 
controller 9. It incorporates if needed and a flashing caution signal is outputted to the stroboscope part 
15 in the field timing of a picture. If the memory controller 9 receives the incorporation command of a 
picture, the synchronized signal from the signal processing part 6 will be detected, and image data, such 
as YCrCb form outputted from the signal processing part 6 to predetermined timing, will be incorporated 
into the frame memory 1 1 . After the frame memory 1 1 ends incorporation of a picture, when the status 
which shows that incorporation ended the memory controller 9 is displayed and the main microcomputer 
10 reads this, it gets to know that photography was completed with the main microcomputer 10. 
[0025] After photography is completed, in the main microcomputer 10, graphical data compression is 
performed if needed and image data is transmitted to the memory 1 2 for image storage, the PC card by 
which external connection is carried out, or the personal computer connected to the external serial port. 

[0026]The data about photography is added to image data at the time of compression or image transfer. 
The figure which recorded information on added header data is shown in drawin g 2. 
[0027] Drawing 2 is a mimetic diagram of the image data of three pieces when a photograph is taken in 
automatic exposure bracket mode, drawing 2 (A) shows eye one piece, drawing 2 (B) shows eye two 
pieces, and drawing 2 (C) shows eye three pieces. The lower part [ center ] is the photoed image data, 
and the upper part [ center ] is the added header data. From the upper row of header data, a file name, 
a photographing day, exposure time, photographing mode, shutter speed, and a diaphragm value are 
shown. The data used for picture composition in this data is which data of the file name which shows 
the same number, or the same photographing mode at the time of the same photographing mode. 
It is not necessary to necessarily add other data. 

In drawing 2 , for example, having taken a photograph by identical mode to the file name is shown, the 
same number like 001 is added and the character which shows picture composition of an automatic 
exposure bracket to photographing mode is added. By the above, drawing 2 (A), drawing 2 (B), and 
drawing 2 (C) can detect that it is the image data which should be compounded. 

[0028]ln repeat display operation, with the main microcomputer 10, image data is read in the memory 12 
for image storage, the PC card by which external connection is carried out or the personal computer 
connected to the external serial port, a picture is elongated if needed, and it writes in the frame memory 
1 1 . Then, if the command for displaying a picture on the signal processing part 6 and the memory 
controller 9 is published, Image data is read from the frame memory 1 1 with the memory controller 9, it 
has passed through the video amplifier 7 via the signal processing part 6, and the analog signal of a 
picture is outputted to the connector 8 which is an NTSC output terminal. 

[0029]Thus, the function of photography of a camera, record, reproduction, a display, and transmission is 
attained. The main microcomputer 10 performs picture composition mentioned later via the sub 
microcomputer 17 by making the switch 32 for composition the one after photography. 
[0030] Drawin g 3 is a figure of the picture of three pieces which shifted and photoed exposure value. 
The picture of drawing 3 (A), drawin g 3 (B), and drawing 3 (C) corresponds to the image data of drawing 
2_(A), drawing 2 (B), and drawin g 2 (C), respectively. 

Exposure suits empty of drawing 3 (A) for high speed and a small diaphragm, the mountain and the 
person have become underexposure, exposure suits the mountain of drawing 3 (B) a little for high speed 
and a small diaphragm, overexposure and a person are that exposure is insufficient in empty, exposure 
suits people of drawin g 3 (C) for medium speed and an inside diaphragm, and empty and a mountain have 
become overexposure. 

[0031] Drawing 4 is a figure of the picture combined about drawing 3 (A), drawing 3 (B), and drawing 3 

(C), in order to expand the dynamic range of a picture. 

All of empty, a mountain, and a person are correct exposure. 

[0032] Drawing 5 is a flow chart when taking a photograph in automatic exposure bracket mode. The 
main microcomputer 10 may perform composition of a picture and carrying out with the personal 
computer connected to the external serial port is also considered. When combining a picture with the 
main microcomputer 10, By a file name and photographing mode, the picture combined from the memory 
1 2 for image storage, the PC card by which external connection is carried out, or the personal computer 
connected to the external serial port is elected, a compositing process is performed, and it writes in the 
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frame memory 1 1. Then, the image composing recorded on the frame memory 1 1 may be displayed, and 
recording on the memory 1 2 for image storage, the PC card by which external connection is carried out 
or the personal computer connected to the external serial port again is also considered. 
[0033]lt carries out [ ****** ], and a value may shift an exposure value equally by each piece, and may 
set up characteristic exposure value by each of each piece. 

[0034]Although the example when a photograph was taken in automatic exposure bracket mode 

explained the above example, it is completely the same also in seriography mode. 

[0035] 

[Effect of the lnvention]lf it depends for any of claims 1-5 being, it is opened wide and the photoed 
picture can be easily chosen from the troublesomeness which adds information required in order to 
perform picture composition to image data. 

[0036]Since only a camera can perform picture composition, without using a computer, picture 
composition can be performed at any places, such as the outdoors. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] lt is a block diagram of a digital still camera. 

[Drawing 2] lt is a mimetic diagram of the image data of three pieces when a photograph is taken in 
automatic exposure bracket mode. 

[Drawing 3] It is a figure of the picture of three pieces which shifted and photoed exposure value. 
[Dra wing 4] It is the figure which combined the picture of drawing 3 . 

[Drawing 5] It is a flow chart when taking a photograph in automatic exposure bracket mode. 
[Description of Notations] 

I Lens 

3 Image sensor 

4 Puri process part 

6 Signal processing part 

9 Memory controller 

1 0 Main microcomputer 

I I Frame memory 

1 2 The memory for image storage 

13 PC card controller 

1 7 Sub microcomputer 

31 Selecting switch 

32 The switch for composition 



[Translation done.] 
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